Abstract. Taking into account the rising dependence of Central and Eastern Europe on multinational banks' credits, the main purpose of the article is to identify and examine the determinants of cross-border credits through a methodology based on "push" and "pull" factors. The author presents the results of a regression analysis on the determinants of cross-border credits provided by multinational banks from EU-15 to Central and Eastern Europe over the period of 1990-2015 by using the statistical data compiled and published by the Bank for International Settlements. The obtained results suggest that global as well as home and host country level determinants influence cross-border credits but to a different extent. According to our results, higher stability and predictability of global economic environment contribute to higher cross-border credit growth. The results of the host country determinants analysis indicate that more effective and profitable economies receive more credits from multinational banks. We also find that multinational banks provide more credits to countries with small markets, low inflation rate, high external debt burden, high capital account deficit, fixed exchange rate regime, and developed institutional environment. Regarding home level determinants, we find the existence of a negative correlation between home country economic cycle and the amount of cross-border credits received by the host country, which can be explained by low economic growth in continental Europe over the period under consideration that stimulated European banks to expand lending on foreign markets with higher profit opportunities. Thus, cross-border credits appear to have been countercyclical to growth in home countries and procyclical to growth in host countries. Finally, it is found that host country level determinants play the most important role in explaining changes in cross-border credits on host countries in Central and Eastern Europe during 1990-2015 period, which means that host countries have a control over their own destinies and the amount of received credits depends on their economic and political performance. Value/originality. The results of the research make it possible to provide a better understanding of the determinants of cross-border credits and practical importance of multinational banks' lending as an important source of external finance for the catching-up process and a major component in the ongoing process of financial deepening in Central and Eastern Europe, and clarify whether these determinants differ in periods of financial stability and crisis.
Introduction
One of the key peculiarities of global financial market activity over the 1990s was the dramatic growth in multinational banks' credits to emerging markets, including the countries of Central and Eastern Europe. Essentially, multinational banks provide credits to host countries via two different ways: directly, from their parent banks abroad (so-called cross-border credits) or indirectly, through local subsidiaries or branches in host countries (Kamil & Rai, 2010) . Given that most of the 1990s increase in multinational banks' credits to Central and Eastern Europe was related to the establishment of branches and subsidiaries, most existing studies were focused on the indirect credits: their determinants and impact on the host countries. The literature on direct cross-border credits has received comparatively less attention so far, mainly because of data limitations. Although cross-border credit is an important source of external finance for the catching-up process and a major component in the ongoing process of financial deepening, understanding the driving forces of these credits in Central and Eastern Europe is of particular importance. The determinants of cross-border credits should be accurately considered when examining the transmission mechanism of financial distress from Vol. 3, No. 1, 2017 advanced to emerging markets, their consequences for the financial stability of the host countries. Cross-border credits can be characterized by periods of rapid growth followed by a sharp decline. This so-called "boom and bust cycle" may have devastating consequences for countries highly dependent on cross-border credits. This is especially the case for the countries of Central and Eastern Europe, which are significantly exposed to the banks from EU-15.
Researches ( Jeanneau & Micu, 2002 , Khattak, 2011 classify the determinants of cross-border credits by employing traditional "push vs pull" framework. The changes in the amount of credit provided by multinational banks in response to changes in economic conditions in home country and global environment are termed as "push factors" (in other words, external factors outside the control of a specific borrowing country), and the variation in the amount of credit in response to host country conditions of economic and non-economic nature referred to as "pull factors".
Depending on the study, push and pull factors are sometimes branded as "supply-side" and "demand-side" (Amiti, McGuire & Weinstein, 2016) .
The objective of the article is to identify the main determinants of cross-border credits in Central and Eastern Europe relying on the regression analysis. The implemented regression model is based on the existing researches on multinational banking and on the extensive literature on capital flows, which is too numerous to review here. Central and Eastern Europe have been chosen for the objective of our analysis for at least three reasons. First, the choice was made based on the existence and availability of comparative data base. Second, this group of countries was deliberately chosen because of its heterogeneity. The region of Central and Eastern Europe includes countries with fixed and floating exchange rate regimes, with various levels of financial liberalization and economic development, which differ from each other in the amount and importance of crossborder credits.
Our choice of home countries was driven by their relative importance as lenders to Central and Eastern Europe. We consider separate credits from multinational banks based in EU-15, which account for nearly 77% of all credits provided by BIS-reported banks to the region, and when taken together are the most important lenders to Central and Eastern Europe.
The period of 1990-2015 was chosen because during this time frame foreign financing rose sharply in the region. Moreover, during this time countries of Central and Eastern Europe have liberalized their financial systems, which led to the reorientation of multinational banks from almost purely cross-border lending to a mix that also included indirect lending.
Our contribution to the existing literature on crossborder credits is as follows: we examine the determinants of cross-border credits on longer time period than in some of the previous studies; we investigate whether the explanatory power of different groups of determinants has changed over the time period under consideration by splitting it into two subperiods. This, in turn, will help to clarify whether these determinants differ in periods of financial stability and crisis.
Data and methodology
Our data on cross-border credits come from Consolidated banking statistics compiled and published by the Bank for International Settlements. To the best of our knowledge, data published by the Bank for International Settlements is the most comprehensive data available that is well suited to an analysis of the determinants of cross-border lending since it provides information about the nationality and location of the lending banks and borrowers.
Consolidated banking statistics include cross-border credits, local credits of the foreign affiliates in foreign currencies, and local credits of these affiliates in the local currency. Cross-border credits and local credits in foreign currencies are reported by the Bank for International Settlements as a single inseparable series only. Local credits in local currency are reported as a separate series. Given that Consolidated banking statistics is biannual until 2000 and quarterly thereafter, data availability makes us focus on annual, end-of-year statistics.
The data for explanatory variables come from different sources: International Financial Statistics (IMF), Political Risk Index Data (PRS Group), World Development Indicators (World Bank), the joint BIS-IMF-OECD-World Bank statistics on external debt.
Panel data techniques were used instead of separate time series and cross-border sections in order to collect more information and to overcome potential estimation biases resulting from possible correlations between regressors and residuals.
Following the approach used by Weller (2001), we chose the ratio of cross-border credits to GDP as the dependent variable. While using the "push vs pull" framework, we divided the independent variables into three groups: global level, home country level, host country level. The host country level determinants were further divided into determinants of economic and non-economic nature.
The expected sign of the coefficients of variables, their indicators and abbreviation are presented in Table 1 .
Hence, the basic regression equation has the following specification:
where MNBloans it /GDP it -is the ratio of cross-border credits to GDP;
Host it -is a matrix of host country macroeconomic and non-economic variables; Vol. 3, No. 1, 2017 Home jt -is a matrix of home country macroeconomic variables;
Global t -is a matrix of the global level variables; j -identifies home countries; i -indicates each individual Central and Eastern European host country; t -refers to the time period considered; ε ijt -are stochastic disturbances. All variables are expressed in percentage points, except S&P500 index and population, which are expressed in logarithms. Reinhart-Rogoff index ranges from 1 to 3: higher, more flexible exchange rate regime (Reinhart & Rogoff, 2004 ). Chinn-Ito index takes on higher values the more open the country is to cross-border capital transactions (Chinn & Ito, 2007) . Political stability indicators range from 0 to 1, where a higher value indicates more stable political environment.
It is also essential to examine if there is evidence that the determinants of cross-border credits have changed over the period under consideration. To this purpose, we estimated our basic equation over two subperiods: 1990-2002 , when a number of cross-border credits were in general low and the credit activity of foreign banks was in some cases forbidden; and 2003-2015, when Central and Eastern European economies experienced credit boom. Specifically, we explore whether credits' sensitivity to global, host and home conditions has changed over time. As mentioned by Aysun and Hepp (2016) , if host country factors are more important, this could suggest that a host country with high and sustainable growth would receive more credits from multinational banks and that these credits would decrease in an economy, which is performing poorly. As a consequence, countries would be in charge of their own destinies. And vice versa, if global and home country factors are more important, the state of an economy may be less related to the credits it receives and economies may be more responsive to external developments In order to carry out this study, the research questions were broken down into several empirically testable hypotheses. Taking into account the theoretical background the following hypotheses were formulated:
1. Cross-border credits provided to a specific host country are expected to have a negative correlation with home country economic performance.
2. Cross-border credits are expected to have a positive relation to global developments as well as economic and non-economic conditions in a host country.
3. Cross-border credits' sensitivity to different groups of determinants has changed over time.
Empirical results
The results of our baseline regression equation are presented in Table 2 .
We estimated the impact of three groups of explanatory variables on cross-border credits both jointly and separately, because estimated determinants may not be completely independent of each other. After that, we compared these models in terms of their significance by looking at the coefficients of determination R2 and the F-statistics. The estimated variables are robust with respect to different model specifications, so we presented the results of one large model in order to avoid double notation.
Altogether, most estimated variables have the expected signs and are statistically significant. The regression analysis shows that global as well as home and host country level determinants are significant driving forces of cross-border credits. Our estimations are in line with the results obtained in previous studies. For example, Vol. 3, No. 1, 2017 Molyneux and Seth (1998) , Haas and Lelyveld (2008) who find the existence of a negative correlation between home country economic cycle and a number of cross-border credits received by the host country. The countercyclical behaviour of cross-border credits provided by the banks from EU-15 could largely be explained by the fact that economic growth in continental Europe was generally low over the period under consideration, lending opportunities and returns in domestic markets were probably limited, driving European banks to expand lending on foreign markets with higher profit opportunities. Indeed, banks based in EU-15 were the most active lenders to Central and Eastern Europe in the 1990s. All in all, the findings from splitting the sample into the periods of pre-and post-2002 suggest that in recent years the behaviour of banks from EU-15 tends to be less countercyclical to home country economic growth.
The results of host country determinants analysis are in line with the studies, which find out that more effective and profitable economies with higher growth perspective receive more credits (Focarelli and Pozzolo, 2004, for instance). Among the subset of host country determinants, we find that the coefficient on host country GDP growth is positive and significant, showing that multinational banks respond to host country growth, increasing and decreasing credits over the cycle. Multinational banks also direct their credits to countries with optimistic growth perspective, which is measured by foreign direct investment to GDP ratio. Besides, the positive sign of the coefficient indicates that cross-border credits and foreign direct investments are rather complementary than substitutable sources of external financing. The results of the regression analysis indicate that multinational banks provide more crossborder credits to countries with small markets, low inflation rate (which is consistent with the findings obtained by Focarelli and Pozzolo, 2004, Derviz and Podpiera, 2007) , fixed exchange rate regime (which is in line with results obtained by Jeanneau and Micu, 2002) . Additionally, countries with capital account deficit receive more cross-border credits. Thus, higher current account balance in the past means that less borrowing is required to finance the current account. We also find that multinational banks provide more credits to countries with higher external debt to GDP ratio: the higher the debt of a country relative to the size of the economy, the greater the need to borrow from abroad. With regard to determinants of non-economic nature, the only significant variable for all periods under consideration is regulatory quality. The positive coefficient on this determinant indicates that countries with better regulatory quality receive more credits from multinational banks.
Using the methodology developed be Goldberg and Saundres (1981) , we also experimented with the combinations of host and home level variables, as crossborder credits may not so much respond to home or host country conditions, but rather to the difference between them. Accordingly, we included two indicators: host minus home country GDP and host minus home country interest rate. However, the coefficients on those determinants appeared to be insignificant, and as the result were not included in the final regression equation.
As a next step, we analysed the explanatory power of three groups of explanatory variables. This analysis goes beyond the identification of statistically significant determinants of cross-border bank credits and provides additional information on the economic significance of estimated parameters. The contribution of each variable is calculated by using the methodology applied by Martinez Peria, Powell, and Vladkova-Hollar (2005), Zhu, and Decady (2007) who calculate the percent variance explained as (R 2 _full-R 2 _constrained)/R 2 _full *100. In other words, for each group of variables, they compute the increase in the R 2 , as a proportion of the total variance of the percentage change in credits explained by all variables. The results of our calculations are presented in Table 3 . The figures in Table 3 show that host country level determinants explain almost twice as much change in cross-border credits as global level and home country level taken together. Additionally, the explanatory power of all three groups of determinants has remained largely unchanged in both periods under consideration. These findings confirm that host countries are responsible for the amount of credit they may receive from multinational banks.
Conclusions
Given that tendency toward multinational banks' credit expansion in emerging markets is likely to continue, it is important to study the determinants and . 3, No. 1, 2017 the consequences of this expansion for the host countries. In this article, we considered the Bank for International Settlements statistics and regression analysis techniques to investigate the aforementioned issues on the example of Central and Eastern Europe, a region that witnessed a substantive increase in multinational banks financing during the transition period of the 1990s.
Vol
Our results confirm two out of three hypotheses, which have been formulated in the previous section of the article: cross-border credits appear to be countercyclical to growth in EU-15, which have been chosen as home countries for the objectives of our research, and procyclical to growth in Central and Eastern Europe, which have been chosen as host countries. Additionally, the obtained results suggest that all three groups of determinants influence cross-border credits but to different extent. It is found that host country level determinants play the most important role in explaining changes in cross-border credits on host countries in Central and Eastern Europe during 1990-2015 period, which means that host countries have a control over their own destinies and a number of received credits depends on their economic and political performance. This conclusion has important policy implications which may be the subject for further researches.
It is also important to mention that treating multinational banks as a homogenous group might be misleading; therefore, multinational banks' heterogeneity should be taken into account while examining their cross-border lending in future studies.
Moreover, the data used in this article have some restriction. For example, the Bank for International Settlements statistics does not provide separate data on "pure" cross-border credits and local credits in foreign currency, which may bias the results of our research. Although, the analysed time period is longer than in some of the previous studies, but still is relatively short.
